MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  BUREAU  Of  STANDARDS- 1963- A 


AD- A 143  937 


_ JLTIj 

security 


DOCUMENTATION  PAGE  / //  | 

la  REPORT  SECURITY  ClASSIF'LA  i  tun  1b.  RESTRICTIVE  MARKINGS  /  J 

UNCLASSIFIED _ M  / 

2a.  SECURITY  CLASSIFICATION  AUTHORITY  3.  DJSTRIBUTION/AVAI  LABILITY  OF  REPORT  ~ — 9 

_________________________________________  Approved  for  public  release;  distribution 

2b.  declassification/oowngrading  schedule  unlimited. 

4.  PERFORMING  ORGANIZATION  REPORT  NUMBER  (SI  5.  MONITORING  ORGANIZATION  REPORT  NUMBE  RIS) 

SFOSR-TR-  8  4-0  507 

6a.  NAME  OF  PERFORMING  ORGANIZATION  Sb.  OFFICE  SYMBOL  2a.  NAME  OF  MONITORING  ORGANIZATION 

Brown  University  Air  Force  Office  of  Scientific  Research 

6c.  ADDRESS  (City.  Stale  and  ZIP  Cod e)  2b.  ADDRESS  (City.  State  end  ZIP  Code) 

Lefschetz  Center  for  Dynamical  Systems,  Directorate  of  Mathematical  &  Information 

Division  of  Applied  Mathematics  Sciences,  Bolling  AFB  DC  20332 


6c.  ADDRESS  (City.  State  and  ZIP  Code) 

Lefschetz  Center  for  Dynamical  Systems, 
Division  of  Applied  Mathematics 
Providence  RI  02912 


■a  NAME  OF  FUNOING/SPONSORlNG 
ORGANIZATION 

_ AFOSR _ 

8c  ADDRESS  (City.  State  and  ZIP  Cadet 

Bolling  AFB  DC  20332 


8b.  OFFICE  SYMBOL  ».  PROCUREMENT  INSTRUMENT  IDENTIFICATION  NUMBER 
(tf  applicable! 

NM _ AF0SR-81-0198 _ 

10.  SOURCE  OF  FUNDING  NOS. 


PROGRAM 
ELEMENT  NO. 

61102F 


1 '  1  T'Ti  e  iltnuit*  Serurttv  Clautficatiant  1 

-  ANALYSIS,  MODELING  AND  CONTROL  OF  DYNAMIQAL  SYSTEMS 

12.  PERSONAL  AUTHORISI 

H.T.  Banks  and  J.K.  Hale _  ~~  _ 

ni3a  TYPE  OF  REPORT  J3b.  TIME  COVERED  14  DATE  OF  RE 

Interim  from  1/10/83  to3 1/3/84  MAR  84 


PROJECT 

TASK 

NO. 

NO. 

2304 

A1 

work  unit 
no 


14  DATE  OF  REPORT  iVr  .  Mo..  Day)  j  15.  PAGE  COUNT 

MAR  84  I  6 


16  SUPPLEMENTARY  NOTATION 


\v>  COSATi  CODES  I 

ficto  J  :=cup 

SUB  GR 

1 

18.  SUBJECT  TERMS  < Continue  on  reverte  if  neeeuary  and  identify  by  block  number > 


I  19  ABSTRAC"  tjruinuc  on  reverse  if  necettory  and  identify  b>  block  number 


'Efforts  continue  on  methods  for  estimation  and  control  in  distributed  systems.  Numerical 
work  has  also  begun  on  these  techniques.  A  complete  treatment  for  the  problem  of  estimat¬ 
ing  coefficients  and  boundary  parameters  in  hyperbolic  systems  such  as  those  that  arise  in 
geophysical  inverse  problems  is  given. 


DTIC  FILE  COPY 


DUG 

-•A  El. EC  'F 


A  ll  3  0 


'CO  fl  V- 

\ 

ift 


20  OiStr  ‘iUTiON/A  VAILABILIT  Y  Of  ABSTRACT  21  ABSTRACT  SEC 

unc.....i  iED-unlimited  E  same  as  rpt  ZdticusersO  Ufk'L/wCIFILD 

22a  NAME  O'  RESPONSIBLE  INOlVIOUAt  22l,  TELEPHONE  NUMBER 

i/ncludr  1n*4iCod«*< 

CPT  John  P.  Thomas,  Jr.  (3.02)  5026 

r  "RV  83  APR  EDITION  Of  1  JAN  ?•  .  .  .  ..  1  i 


21  ABSTRACT  SECURITY  CLASSiFiC- 


f  SYMBOL 


AFOSR.TR.  8  4 


-0  507 

AFOSR  Semi-Annual  Progress  Report 
AFOSR  Grant  #81-0198 
for  the  period  10/1/83  -  3/31/84 

Analysis,  Modeling  and  Control  of  Dynamical  Systems 


H.  T.  Banks  is  continuing  his  efforts  on  methods  for  estimation  and 
control  in  distributed  systems.  In  [1]  we  presented  theoretical  formula¬ 
tions  for  approximation  of  feedback  controls  for  parabolic  systems.  We 
have  also  begun  numerical  work  on  these  techniques  and  our  initial  results 
are  promising.  A  complete  treatment  for  the  problem  of  estimating  coeffi¬ 
cients  and  boundary  parameters  in  hyperbolic  systems  such  as  those  that 
arise  in  geophysical  inverse  problems  is  given  in  [2].  Both  theoretical 
and  numerical  results  are  discussed. 

Hale  and  Lin  [3]  has  discussed  the  symbolic  dynamics  and  its  relation 
to  chaotic  behavior  for  transversal  intersection  of  stable  and  unstable  mani¬ 
folds  for  differential  equations  with  delays.  Carr,  Chow  and  Hale  [4]  have 
discussed  the  uniqueness  of  periodic  orbits  for  autonomous  second  order  equa¬ 
tions  and  its  relation  to  bifurcation  theory.  Hale  and  Rocha  [5]  have  given 
the  complete  bifurcation  diagrams  ^or  some  special  reaction-diffusion  equations, 
concentrating  on  how  the  diffusion  coefficient  affects  stability  of  equilibria. 
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APPROXIMATION  OF  FEEDBACK  CONTROLS 


FOR  PARABOLIC  SYSTEMS 


by 


H.  T.  Banks  and  K.  Kunisch 


ABSTRACT 

We  present  an  approximation  framework  for  computation  (in  finite  dimensional 
spaces)  of  Riccati  operators  that  can  be  guaranteed  to  converge  to  the  Riccati 
operator  in  feedback  controls  for  abstract  evolution  systems  in  a  Hilbert  space. 
It  is  indicated  how  these  results  may  be  used  in  the  linear  optimal  regulator 
problem  for  a  large  class  of  parabolic  systems. 
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Estimation  of  Coefficients 
and  Boundary  Parameters 
in  Hyperbolic  Systems 

H.  T.  Banks  and  K.  A.  Murphy 

ABSTRACT 

We  consider  semi-discrete  Galerkin  approximation  schemes  in  connection 
with  inverse  problems  for  the  estimation  of  spatially  varying  coefficients 
and  boundary  condition  parameters  in  second  order  hyperbolic  systems  typical 
of  those  arising  in  1-D  surface  seismic  problems.  Spline  based  algorithms 
are  proposed  for  which  theoretical  convergence  results  along  with  a  repre¬ 
sentative  sample  of  numerical  findings  are  given. 

Key  words:  Hyperbolic  systems,  parameter  estimation,  spline  approximations 


SYMBOLIC  DYNAMICS  AND  NONLINEAR  SEMI  FLOU'S 


J.  K.  Hale  and  X.-B.  Lin 


ABSTRACT 

For  a  transverse  homoclinic  orbit  y  of  a  mapping  (not  necessarily 
invertible)  on  a  Banach  space,  it  is  shown  that  the  mapping  restricted  to 
orbits  near  y  is  equivalent  to  the  shift  automorphism  on  doubly  infinite 
sequences  on  infinitely  many  symbols.  Implications  of  this  result  for  the 
Poincare  map  of  flows  are  given. 


ABELIAN  INTEGRALS  AND  BIFURCATION  THEORY 


J.  Carr,  S.-N.  Chow  and  J.  K.  Hale 

Abstract 

Conditions  are  given  for  uniqueness  of  limit  cycles  for  autonomous 
equations  in  the  plane.  The  results  are  applicable  to  codimension  two 
bifurcations  near  equilibrium  points  for  vector  fields. 


BIFURCATIONS  IN  A  PARABOLIC  EQUATION 
WITH  VARIABLE  DIFFUSION 
by 

Jack  K.  Hale  and  Carlos  Rocha 


ABSTRACT 

For  a  particular  class  of  scalar  parabolic  equations  in  one 
space  variable  with  Neumann  boundary  conditions  and  a  variable 
diffusion  co-efficient,  the  stability  and  number  of  equilibrium 
solutions  are  discussed  as  functions  of  the  diffusion  co-efficients 
and  the  length  of  the  interval. 


